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Introduction

■ The activities in this kit cover concepts including invertebrates, metamorphosis, bioindication,
environmental stressors, water quality, species identification, identification keys, habitats, math,
human impact on the environment.
■ This kit is written primarily for New Brunswick educators. The information and activities in this
kit are tailored for children grades 4 - 7 with specific curriculum links listed for each activity.
■ The activities in this kit are organized to be held in succession, inspired by Joseph Cornell’s
Flow Learning Model .1

➔ A game to rid some energy
➔ An activity using physical senses
➔ A direct experience with nature to awaken love/ importance
➔ A quiet, focused reflection activity.

With that said, activities 1 & 2 work as a stand alones, so feel free to pick and choose the
activities that fit best with your classroom.

Program Curriculum Links
Sourced from the Government of New Brunswick Department of Education and Early Childhood
Development Curriculum Development, Anglophone Sector
(https://www2.gnb.ca/content/gnb/en/departments/education/k12/content/anglophone_sector/cu
rriculum_anglophone.html)

Grade 4
Science:
➔ 104-4 compare the results of their investigations to those of others and recognize results

may vary

➔ 104-6 demonstrate that specific terminology is used in science and technology contexts

➔ 108-3 describe how personal actions help conserve natural resources and care for living

things and their habitats

➔ 108-6 identify their own and their family’s impact on natural resources

➔ 204-1 propose questions to investigate and practical problems to solve

1 Flow Learning Model:Step 1: Awaken Enthusiasm Step 2: Focus Attention Step 3: Direct Experience
Step 4: Share Inspiration

https://www2.gnb.ca/content/gnb/en/departments/education/k12/content/anglophone_sector/curriculum_anglophone.html
https://www2.gnb.ca/content/gnb/en/departments/education/k12/content/anglophone_sector/curriculum_anglophone.html
http://www.csun.edu/~vcrec004/rtm351/Flow%20Learning%20Summary.pdf
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➔ 204-3 state a prediction and a hypothesis based on an observed pattern of events

➔ 205-5 make observations and collect information relevant to a given question or

problem

➔ 206-2 compile and display data, by hand or by computer, in a variety of formats

including frequency tallies, tables, and bar graphs

➔ 207-2 communicate procedures and results, using lists, notes in point form, sentences,

charts, graphs, drawings, and oral language

➔ 300-1 Compare the external features and behavioral patterns of animals that help them

thrive in different kinds of places

➔ 301-2 relate habitat loss to the endangerment or extinction of plants and animals

Grade 5
Foundation Science K-12: STSE Key Stage Gr. 5 Curriculum Outcomes:
➔ demonstrate that science and technology use specific processes to investigate the

natural and constructed world or to seek solutions to practical problems (104)
➔ describe ways that science and technology work together in investigating questions and

problems and in meeting specific needs (106)
➔ describe applications of science and technology that have developed in response to

human and environmental needs (107)]
➔ describe positive and negative effects that result from applications of science and

technology in their own lives, the lives of others, and the environment (108)

Grade 6
Life Science
➔ 104-8 Demonstrate the importance of using the languages of science and technology to

compare and communicate ideas, processes, and results.
➔ 204-8 Identify appropriate tools, instruments, and materials to complete their

investigation.
➔ 205-7 Record observations using a single work, notes in point form, sentences, and

simple diagrams and charts.
➔ 206-1 Classify according to several attributes and create a chart or diagram that shows

the method of classifying.
➔ 300-16 distinguish between vertebrates and invertebrates
➔ 300-18 compare the characteristics of common arthropods



Nature NB Program Kits: Macroinvertebrates

Grade 7
Life Science
➔ 109-1 Describe the role of collecting evidence, finding relationships, and proposing

explanations in the development of scientific knowledge.
➔ 109-12 Distinguish between terms that are scientific or technological and those that are

not
➔ 201-3 Identify strengths and weaknesses of different methods of collecting and

displaying data.
➔ 209-3 Use instruments effectively and accurately for collecting data
➔ 209-4 Organize data, using a format that is appropriate to the task or experiment
➔ 210-1 use or construct a classification key
➔ 210-2 Compile and display data, by hand or computer, in a variety of formats, including

diagrams, flow charts, tables, bar graphs, line graphs, and scatter plots.
➔ 306-3 Describe interactions between biotic and abiotic factors in an ecosystem.

Grade 8
Earth And Space Science: Water Systems On Earth
➔ 210-3 identify strengths and weaknesses of different methods of collecting and

displaying data
➔ 209-4 organize data using a format that is appropriate to the task or experiment
➔ 210-6 interpret patterns and trends in data, and infer and explain relationships among

the variables
➔ 210-11 state a conclusion based on experimental data, and explain how evidence

gathered supports or refutes and initial idea
➔ 210-16 identify new questions and problems that arise from what was learned
➔ 211-2 communicate questions, ideas, intentions, plans, and results, using lists, notes in

point form, sentences, data tables, graphs, drawings, oral language, and other means
➔ 311-8 analyse factors that affect productivity and species distribution in marine and

freshwater environments
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Background Information

What is a macroinvertebrate?
Macro comes from the greek word for “large” or “long” and invertebrate refers to an animal
without a spine - so together, a macroinvertebrate is an animal with no backbone that you can
see without magnifying it under a microscope! The term “macroinvertebrate” covers a lot of
different types of animals from worms, to crayfish, to insects like dragonflies! In the following
activities, we will be focusing mainly on insects that have an aquatic stage in their lifecycle.

What is Metamorphosis?
Did you know many insects spend a portion of
their lives in the water? Insects begin their lives
as eggs, but they don’t hatch looking the same
way they will as adults. When you were born,
you were much smaller, but you are pretty
much the same shape now as you were then.
That’s not the case for insects. They go through
metamorphosis.

For some insects, some of the features they
hatch out of the egg with will change, but some
will stay the same. This is called an
incomplete metamorphosis. An
Incomplete metamorphosis has 3 stages —
egg, nymph, adult. Examples of aquatic
insects that go through a incomplete
metamorphosis are damselflies, dragonflies
and waterbugs.

Other insects go through bigger changes,
called a complete metamorphosis. Insects
going through a complete metamorphosis
look completely different at different points in
their life. A complete metamorphosis has 4
stages — egg, larva, pupa, adult. Examples
of aquatic insects that undergo complete
metamorphosis are dobsonflies, caddisflies,



Nature NB Program Kits: Macroinvertebrates
and beetles. Butterflies also go through a complete metamorphosis, but we call the larva a
caterpillar, the pupa a chrysalis, and the adult a butterfly!

Why are aquatic macroinvertebrates important?
Aquatic macroinvertebrates are known as bioindicators. Bioindicators are species that give us
information about the health of the ecosystem they are a part of. In the case of aquatic
macroinvertebrates, they can tell us if a pond or stream is healthy or not.

Aquatic macroinvertebrates are also very important food sources to other animals that live in our
freshwater ponds, streams, rivers and lakes! Animals like fish, frogs, salamanders, snakes,
birds, and some mammals depend on eating insects, freshwater clams, crayfish, and leeches!

Another way aquatic macroinvertebrates keep our waterways healthy is by helping to
decompose plants and animal waste that have sunk to the bottom of the water. A very important
job that keeps our water clean!
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Activity 1: Macroinvertebrate Mayhem

Materials: Macroinvertebrate name tags

Location: Preferably outdoors, but can be played indoors with a large running area

Time Required: 45 minutes

Activity Description: Modified game of tag simulating macroinvertebrate pollution sensitivity

Preliminary Talk
Gather students on the playing field and explain that they are going to play a game to learn
about the macro-invertebrates.

Q: First, I want to talk for a few seconds about environmental stressors. Does anyone know
what that is?
A: It’s something that hurts or harms the animals, plants, and other components of an
ecosystem

Q: Can anyone give me an example of an environmental stressor? When they list something,
ask them why or how it hurts/harms the animals, plants, and other components of an
ecosystem.
A:
➝ Pesticides = kill invertebrates and hurt or kill other animals like fish and birds. It can

make it hard for animals with gills to obtain oxygen and nutrients
➝ Sewage and fertilizers = allow bacteria and algae to grow to great numbers. Bacteria

and algae consume a lot of oxygen. So there is less oxygen available to invertebrates,
fish, and other animals!

➝ Cutting down trees along riverbanks = this affects the flow of the water which can
change the normal temperature patterns. Some organisms depend on specific patterns
to regulate their life cycle changes.

➝ Invasive species (species that don’t belong in an area) = compete with native species for
resources and nutrients and can even drive native species to extinction!

There’s a way to tell whether or not an ecosystem has been exposed to an environmental
stressor (like the ones we just talked about!). The way to tell is by looking at invertebrate
populations in a wetland! This is because aquatic invertebrates are bioindicators – their

http://www.naturenb.ca/wp-content/uploads/2021/04/Macroinvertebrate-Mayhem-Name-Tags.pdf
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presence tells us about the health of the ecosystem they live in. In a moment, we’re going to
play a game to illustrate just how invertebrates can show us the health of a wetland.

There are three types of invertebrates. Some are tolerant to pollution. Some are intolerant. And
some are somewhat tolerant.

Tolerant species can tolerate pollution. This means that even though there is pollution in the
ecosystem, they can still live and have babies.

Intolerant species cannot tolerate pollution. If there is pollution then they will die or be unable to
reproduce.

Somewhat tolerant species can survive with some pollution, but they are still sensitive and will
die and/ or become unable to reproduce if pollution continues.

Q: So which type of invertebrate can live in pollution?
A: Tolerant

Q: and which type of invertebrate will die in pollution?
A: Intolerant

Q: Which type can handle some pollution, but is still sensitive to pollution?
A: Somewhat tolerant

Game Instructions

Show students the playing field and indicate the boundaries.

Ask for a volunteer to be the environmental stressor of pollution. Ask that student to come sit
beside you.

Tell the rest of the group that their goal is to run from one end of the playing field to the other
with the stressor (pollution) trying to tag them! They will all be given name tags that will tell them
what kind of macroinvertebrate they are and whether they are tolerant, somewhat tolerant, or
intolerant to pollution.

Hand out the nametags. *Create your own using the table below or print this sheet as many
times as necessary in order to have enough tags for all of your students.

http://www.naturenb.ca/wp-content/uploads/2021/04/Macroinvertebrate-Mayhem-Name-Tags.pdf
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Intolerant Somewhat Tolerant Tolerant

Caddisfly Dragonfly Midge larva

Stonefly Blackfly larva

Mayfly Leech

Each name tag has a front and a back side. If you are given a name tag with a different species
on the front and the back side, start the game with the species that is intolerant or somewhat
tolerant (not the tolerant species). Tell them that since the intolerant and somewhat tolerant
species have more trouble with stressors, in the game they will have hindrances to make it
harder for them to get to the other side. With that said, the environmental stressor (pollution)
can tag any species, so that means tolerant species aren’t safe either!

Explain hindrances:

Organism Hindrance Reason for hindrance

Caddisfly Hop with both feet together Larvae build a case around themselves

Stonefly Touch toes every ten steps React to stress by undulating abdomen

Mayfly Flap arms and spin every 5
steps

Increase oxygen absorption by moving gills

Dragonfly Move arms like you are
swimming the breaststroke

Dragonfly larva propel themselves with a jet
stream of water they push out of their “butts”
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Tell the tolerant species that they have no hindrances because the stressor doesn’t bother them
as much. Ask each type of invertebrate what their hindrance is to make sure they understand
the rules.

Explain that the next couple of points are VERY important to understand so pay close attention!
IF the stressor tags you, you have to come to the out zone no matter what kind of species you
are. Reassure them that there will be more than one round and they can return in the next
round.

If they are a tolerant species, their nametag stays the same. But if they are an intolerant
species, they must flip their nametag in the out zone and become a tolerant species for
the next round. (Let the students come to this conclusion on their own, but ideally the more
rounds that are played, the more the number of tolerant species will grow until there are almost
no intolerant/ somewhat tolerant species left. )

To review: When the game has started, the stressor is going to try to tag you and you have to try
to get to the other side!

Q: If you are an intolerant/ somewhat tolerant species and you are tagged, what do you
have to do before the next round?

A: Flip the tag

Q: And where do you go if you are tagged, no matter what kind of invertebrate you are?

A: The out zone

At the end of each round, take a tally on the whiteboard with a grid like this:

Round # Intolerant Somewhat Tolerant Tolerant

0 (starting numbers)

1

2

3
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Debriefing

Gather students around the tally sheet. Show students that the environmental stressor changed
the number and type of invertebrate species that were found.

Discuss which invertebrates were tolerant to pollution, and which insects weren’t. How did the
game demonstrate this? Can tolerant invertebrates still be affected by environmental stressors/
pollution? Why?
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Activity 2: Critter Dipping
Materials:

● Nets
● Small viewing tubs with lids
● 2 large basins/ bowls (it’s easier to see the critters inside if the bowls are white)
● Magnifying Glasses
● Camera (optional)
● Choose your Aquatic Invertebrate ID guide:

○ Simple ID sheet: Common Freshwater Macroinvertebrates of Eastern
North America

○ For more in depth ID sheets: Aquatic Macroinvertebrate Fact Sheets |
Creek Connections

○ Identification Key (Grade 7)
■ Streamkeepers Handbook (Appendix 1: Page 17- 23)
■ Stroud Center Identification Key Freshwater Macroinvertebrates
■ Online (good for photos): Macroinvertebrate Identification Key

● Nature NB’s video introduction to critter dipping:
https://www.youtube.com/watch?v=u97cwHTSU1Q&ab_channel=NatureNB

Location: Outdoors - on the shore of a natural body of freshwater or wetland. A small stream or
pond is perfect!

Time Required: 60 minutes

Activity Description: Dip netting for aquatic invertebrates in a freshwater system.

Start by playing our critter dipping introduction video for the group. Explain to the group that they
will be dipping nets into the water to see what kind of critters live there! Have your materials
ready before you bring in the group. Prepare viewing tubs by filling the containers with water
from the wetland the group will be exploring. When students find critters in the water, they will
deposit them in these viewing tubs so you can look at them safely and talk about them later.

Before you begin make sure to set boundaries for your group about where they are allowed to
explore, including how deep they can go into the water (we suggest no higher than ankle height,
and only if they have rubber boots). Hand out small nets to the group. Have the students work in
teams if necessary. Explain to them that they are going to be dipping the nets into the water to
try to catch critters. Remind them to be gentle with any critters they might find, and remind them
not to touch them with their hands. If they catch something in their net, they can drop off the
critter in the prepared viewing tubs to take a closer look. Make sure the critter is in the water in
the tub before looking at it more closely – taking an animal out of the water for too long could kill
it. Ideally, have a teacher/ helper stay beside the viewing tubs to help students transfer their

https://www.macroinvertebrates.org/
https://www.macroinvertebrates.org/
https://sites.allegheny.edu/creekconnections/aquatic-macroinvertebrate-fact-sheets/
https://sites.allegheny.edu/creekconnections/aquatic-macroinvertebrate-fact-sheets/
http://www.pskf.ca/publications/Module04.pdf
https://3jgs2o4a02n22u73bi2gnd3l-wpengine.netdna-ssl.com/wp-content/uploads/StroudWebsiteMacroKeyFNL.pdf
https://www.macroinvertebrates.org/key/
https://www.youtube.com/watch?v=u97cwHTSU1Q&ab_channel=NatureNB
https://www.youtube.com/watch?v=u97cwHTSU1Q&ab_channel=NatureNB
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critters. Try to ID the invertebrates as you go, this way you can separate predatory invertebrates
to ensure no one’s critters are eaten!

This activity is mostly self-led. Students can explore and find critters on their own. As the leader,
make sure the students are following the rules and boundaries you laid out for them. Make sure
they are handling critters carefully and respectfully.

You can help the students find things they might not notice on their own, like tadpoles in shallow
water, frog and salamander eggs attached to tall grasses, insect pupae stuck to rocks or
grasses, or salamanders hiding under rocks and logs.

Use Invertebrate ID sheets or field guides to help you identify what the students find.

When you have ~15 minutes remaining with the group, ask the students to return from the
wetland and gather around your viewing tubs to review and discuss what everyone has found.

Here is a list of the 7 Rules outlined in the video to reference as you critter dip:

1. We are entering the home of other animals and need to be respectful! Step gently, don’t
rip out plants and other vegetation, and try not to disturb the water by stirring it up too
much!

2. Respect boundaries! Make sure to set boundaries for your group about where they are
allowed to explore, including how deep they can go into the water (we suggest no higher
than ankle height, and only if they have rubber boots).

3. Be gentle with the macroinvertebrates that you catch! Don’t keep them out of water and
try not to handle them directly (put them in the buckets from your net). Some can pinch/
bite!

4. Wash hands before and after critter dipping. Before is important because sunscreens,
bug sprays and lotions can pollute the water source and harm the animals that live there.

5. Be especially careful and gentle with frogs! Frogs are very delicate animals, it’s best not
to catch them at all for this activity, but if you do, don’t take them out of the water or hold
them with your hands. Leave them in the net and call your friends over to see the frog
briefly before letting it go.

6. Try not to overpopulate containers of “critters”. Some macroinvertebrates you catch will
be predators, and some will be prey, so we don’t want our critters attacking each other in
our buckets. Remember, we don’t want to harm the animals or this ecosystem!

7. Keep the containers in the shade so that the macroinvertebrates don’t overheat.
Remember to transfer them from your net to the bucket quickly because they need water
to survive!



Nature NB Program Kits: Macroinvertebrates

Activity 3: Water Quality assessment
*This activity is more advanced and may only be suitable for middle school students

Materials:
● Calculator and pencil
● Aquatic invertebrate ID key (pick one)

○ Streamkeepers Handbook (Appendix 1: Page 17- 23)
○ Printable: Stroud Center Identification Key Freshwater Macroinvertebrates
○ Online (good for photos): Macroinvertebrate Identification Key

● Invertebrate Survey Field Data Sheet

Location: Same location as previous activity (Outdoors - on the shore of a natural body of
freshwater. A small stream or pond is perfect.)
*If you take clear pictures of all the invertebrates you find critter dipping, this activity can be
done inside/ away from the water source.*

Time Required: 40 minutes

Activity Description: Follow up to critter dipping activity, assessing the health of the water
system.

Instructions
When scientists want to learn something about an environment, they take samples and do tests
- you’ve just taken samples from your environment, now it’s time to do a test! Remember,
aquatic macroinvertebrates are bioindicators – living things that tell us about the health of their
environment. Some species of aquatic macroinvertebrates require very good water quality, but
others can live in a wide range of environmental conditions. When the health of the water goes
down, the number of intolerant macroinvertebrates in the water go down, and the number of
tolerant macroinvertebrates go up.

For this activity, we will be assessing the water quality of the pond, lake, or stream that you went
critter dipping in. We can do this by counting all of the macroinvertebrates you found, and
comparing the different types.

Start by identifying and tallying up all of the macroinvertebrates you’ve found as a group on the
invertebrate survey field data sheet and follow the instructions to calculate the diversity of your
invertebrates (how many different kinds) and the number of intolerant, compared with
somewhat/ tolerant macroinvertebrates. These calculations will tell us water more about the
water quality of the environment. In a very healthy water source, we would expect to see many

http://www.pskf.ca/publications/Module04.pdf
https://3jgs2o4a02n22u73bi2gnd3l-wpengine.netdna-ssl.com/wp-content/uploads/StroudWebsiteMacroKeyFNL.pdf
https://www.macroinvertebrates.org/key/
http://www.naturenb.ca/wp-content/uploads/2021/04/Invertebrate-Survey-Field-Data-Sheet.pdf
http://www.naturenb.ca/wp-content/uploads/2021/04/Invertebrate-Survey-Field-Data-Sheet.pdf
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different species, in other words, a high diversity, and many invertebrates that are intolerant to
pollution.

*Depending on the grade level of your students, more math can easily be included in this
activity by asking students to create graphs and calculate percentages of different types
of macroinvertebrates found.

Recall the first game in this activity kit - different kinds of environmental stressors can lead to
different types of macroinvertebrates being present. Once calculations are complete, compare
with the table below using the numbers calculated for the total abundance of
macroinvertebrates, the diversity score, and the sensitivity score. Ask students to reflect on what
this tells us about the environment.

Macroinvertebrate “clues”2

I see... Which means....

High abundance, excellent or good
diversity, excellent or good sensitivity score

Lots of different types of macroinvertebrates
and macroinvertebrates that are sensitive to
environmental stressors

No pollution!

The environment is healthy, there is good
water quality

High abundance, ok or poor diversity, ok or
poor sensitivity score

Lots of macroinvertebrates found, but not many
different types. Few or no sensitive types
found.

Organic enrichment/pollution

This water may have too much algae
growing, and not enough oxygen in the
water.

Low abundance, excellent or good diversity

Not many macroinvertebrates found, but
different types, and all sensitivity levels.

Physical problem

The water might be downstream of a dam,
there could be some erosion (the edge of
the water crumbling in), or even disturbance
from a lot of human activity.
BUT, sometimes streams are unproductive
for natural reasons - if you’re testing a
spring- fed stream there might be very few
macroinvertebrates because the water is

2 Table and activity adapted from the province of British Columbia’s Streamkeepers Handbook, page 15

http://www.pskf.ca/publications/Module04.pdf
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coming up from underground!

No macroinvertebrates but the stream
appears clean

The water looks clean and fresh like a
swimming pool, but there aren't any signs of
life.

Toxic pollution

Some type of chemical has polluted the
water, like oil or chlorine.

**If you suspect the water source near you
may be polluted with toxic chemicals, it’s
not suitable for this activity! **

Q. What are our calculations telling us about the health of the water we found our
macroinvertebrates in?

A. No pollution / organic pollution / physical problem / toxic pollution

Q. If your study has shown that there is water pollution, what do you think might be causing
that?

A. Human activity / lots of algae / erosion (the wearing away of the banks of the body of
water) / the water might be too hot / downstream from a farm etc.

Q.  Can we definitely say the water is polluted or not from this study only? What are some other
explanations for our results? (Especially important to discuss and explain if your calculations
suggest toxic pollution!)

A. No, one experiment is usually not enough for scientists to be sure about their results..
Things like the time of year, the temperature outside, our ability to correctly identify
macroinvertebrates, and even our own ability to catch the macroinvertebrates in our nets
probably affected our results. So in order to be completely sure, we would need to do our
study over a longer period of time, in a very specific way to be sure of our results.
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Activity 4: Pollution Pledge

Materials:
● Pencils / Pencil crayons
● Blank paper or Pollution Pledge Badge printouts

Location: Indoor/ Outdoor
Time Required: 25 minutes

10 minutes to come up with a pledge
15 minutes to share together

Activity Description:

This activity is all about reflection and planning for future action! Ideally, give the students
enough space to spread out a little and find a quiet spot to sit down alone and think. Otherwise,
have the group sit down in a circle around you. Ask each student to think about the following
questions…

● What is one way you can help reduce pollution to our waterways? (If you’ve printed the
Pollution Pledge Badges they can write their answer on the badge)

● What was the most interesting thing you learned today?
● What was your favorite invertebrate we saw today and why?

Come back together as a group and sit in a circle, go around the circle and ask each student to
share their answers with the rest of the class. End the activity by congratulating the class on
being excellent scientists and pledging to help reduce pollution in waterways in New Brunswick!

http://www.naturenb.ca/wp-content/uploads/2021/04/Pollution-Pledge-Print.pdf
http://www.naturenb.ca/wp-content/uploads/2021/04/Pollution-Pledge-Print.pdf
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Additional Resources
● Virginia Save Our Streams: Macroinvertebrate cheat sheet
● Connecticut DEEP: Macroinvertebrate Field Identification Cards
● Interactive Online Macroinvertebrate ID Key
● Project Watershed Aquatic Macroinvertebrates Resources Guide
● What are Macroinvertebrates?
● Opal Freshwater Invertebrate Identification Guide

Contact Us!
If you’ve used our program kits we would love to hear from you! Please email
programs@naturenb.ca with feedback on your experience.

This program kit was developed with generous funding by:

https://www.vasos.org/wp-content/uploads/cheatsheet.pdf
https://portal.ct.gov/-/media/DEEP/water/volunteer_monitoring/rbvcardspdf.pdf
https://www.macroinvertebrates.org/
https://projectwatershed.ca/2018/08/29/aquatic-macroinvertebrates-resource-guide/
http://hamiltonharbour.ca/resources/documents/Macroinvertebrates.pdf
https://www.opalexplorenature.org/sites/default/files/7/image/WATER%204pp%20chart.pdf
mailto:programs@naturenb.ca

